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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process-saving corrosion protection method for 
weather resistant steel on which rust remains, by which an antirust property and weather 
resistance are maintained for a long time and any coloring can be performed arbitrarily. 
SOLUTION: An anticorrosive paint containing at least one kind of particle selected from a group 
consisting of aluminum, zinc, and their alloy, is coated and dried on the surface of weather 
resistant steel, on which only rust after removing loose rust remains, so that it has a dry film 
thickness of 30-80 |im. Subsequently, a colored topcoating material, which contains a non- 
polluting an antirust pigment and forms a coating film having a gloss retention of 80% or more 
after 300 hour-irradiation by a sunshine weathermeter for an accelerated weathering test, is 
coated and dried so that it has a dry film thickness of 20-40 jim. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] On the atmosphere-corrosion-resisting-steel front face on which the rust from which only float 
rust was removed remains, aluminum, It is 30-80 micrometers of desiccation thickness about the 
anticorrosive paint containing at least one sort of particles chosen from the group which consists of zinc 
and those alloys. It paints so that it may become. It is 20-40 micrometers of desiccation thickness about 
the coloring top coat in which it dries, and a pollution-free rust preventive pigment is contained 
subsequently to a it top, and the gloss retention 300 hours after an accelerated weathering test sunshine 
weather meter exposure forms 80% or more of paint film. It paints so that it may become. Corrosion 
control of the atmosphere corrosion resisting steel characterized by drying. 

[Claim 2] Corrosion control according to claim 1 in which said coloring top coat contains a silane 
coupling agent. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the new method of application of the atmosphere corrosion resisting steel 
with which rust remains, this invention prevents the flow rust (rust) of atmosphere corrosion resisting 
steel, enables in more detail, grant of various coloring which harmonized with the environment, and 
relates to the corrosion prevention approach of the atmosphere corrosion resisting steel which gives 
weatherability and rust-proofing nature by process saving further over a long period of time. 
[0002] 

[Description of the Prior Art] Since it generally says that the cost of a structural steelwork is cheap, 
carbon steel is used in many cases. However, the moisture (the rainfall, moisture, etc.) and oxygen in air 
contact a steel front face, and rust generates carbon steel for a short period of time. As an approach of 
preventing this rust generating, the method of painting a coating is common. As for this approach, it is 
common to perform good paint of endurance in order to reduce **** of paint as much as possible, for 
example, inorganic zinc — rich — a paint paint -> epoxy-resin-coating Myst coat -> epoxy-resin-coating 
undercoat paint (2 times) -> epoxy-resin-coating second painting -> polyurethane-resin-enamels-and- 
varnishes top coat is the paint system of the typical steel which it will have 1 5 years or more of 
endurance. Although this paint system has the advantage which can maintain the fine sight and the long- 
term rust-proofing nature which gave the color which harmonized with the environment, on the other 
hand, this paint system has thick thickness, and since coating is the need, time amount and cost take 
further 6 times by completion. So, recently, the case where corrosion resistance good atmosphere 
corrosion resisting steel is used for a structural steelwork has been increasing. 

[0003] Atmosphere corrosion resisting steel is low alloy steel which generally added elements, such as 
P, Cu, Cr, and nickel. This steel forms the rust (henceforth "protection rust") which will have a 
protective action to corrosion in about ten years in the outdoors, and has the property which does a 
rustproofing activity unnecessary henceforth of becoming the so-called maintenance free. It is thought 
that the non-fixed form oxy-iron hydroxide which has the so-called rust, controls rust and contains water 
of crystallization so much is a subject, the rust which has a protective action to this corrosion has this 
precise, and it contributes to formation of the good protection rust of adhesion. However, when it was 
used with no processing the steel of atmosphere corrosion resisting steel, float rust and flow rust, such as 
rust and a yellow stain, were produced during the period until protection rust is formed, and it had the 
trouble referred to as it being not only desirable in appearance, but becoming the cause of contamination 
of a perimeter environment. 

[0004] Moreover, in the conventional example, although there is a surface treatment method by the paint 
for acquiring protection rust on the surface of atmosphere corrosion resisting steel, several years of long 
period was taken to still form protection rust, and milkiness of the paint film itself, the blister, and the 
trouble of exfoliation are caused in the meantime. Moreover, in order are not conspicuous and to carry 
out generated rust, the color tone is unified into the rust color and the consideration which gives various 
colors which harmonized with the environment like the paint to carbon steel was not made at all. 
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[0005] 

[Problem(s) to be Solved by the Invention] organic zinc when leaving the established atmosphere 
corrosion resisting steel with which generating of float rust, such as rust and a yellow stain, became 
remarkable as it is, leaving it until protection is formed, or repairing, after usually dropping rust 
thoroughly — although it was common to have painted 4 to 5 times with a rich paint paint -> epoxy- 
resin-coating undercoat paint -> epoxy-resin-coating second painting -> top coat, there were many 
painting processes and time amount and cost had this trouble. 
[0006] 

[Means for Solving the Problem] In order that this invention person etc. may solve the above-mentioned 
technical problem, as a result of inquiring wholeheartedly, the atmosphere corrosion resisting steel 
which has established float rust By painting the anticorrosive paint which rust, such as rust and a yellow 
stain, fixes and contains an aluminum particle, a zinc particle, etc. on the atmosphere-corrosion- 
resi sting-steel front face which remains, after removing only float rust Rust-proofing nature is 
maintained over a long period of time, weatherability is maintained for a long period of time by painting 
the top coat containing resin and a coloring agent with still better weatherability, flow rust is prevented, 
and the corrosion prevention approach of the atmosphere corrosion resisting steel by process saving 
which enabled coloring of arbitration further is completed. This invention on namely, the atmosphere- 
corrosion-resisting-steel front face on which the rust from which only float rust was removed remains It 
is 30-80 micrometers of desiccation thickness about the anticorrosive paint containing at least one sort 
of particles chosen from the group which consists of aluminum, zinc, and those alloys. It paints so that it 
may become. It is 20-40 micrometers of desiccation thickness about the coloring top coat in which it 
dries, and a pollution- free rust preventive pigment is contained subsequently to a it top, and the gloss 
retention 300 hours after an accelerated weathering test sunshine weather meter exposure forms 80% or 
more of paint film. It paints so that it may become. It is related with the corrosion control of the 
atmosphere corrosion resisting steel to dry. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. As atmosphere 
corrosion resisting steel used for this invention, it is called SPA material and SMA material, and what is 
specified to JIS is mentioned, existing is exposed, several years pass and this invention is applied to the 
atmosphere corrosion resisting steel which float rust generated. Next, the anticorrosive paint used by this 
invention is explained. An anticorrosive paint consists of various additives, silane coupling agents, etc., 
such as a solvent blended if needed [ the particle and if needed ] consist of resin, aluminum, zinc, or 
those alloys and also a dispersant, an antimicrobial agent, and a HAJIKI inhibitor. The gestalt of a 
coating does not ask a solvent system, a drainage system, and a non-solvent system. 
[0008] The resin which is the binder which constitutes a coating has good adhesion, and needs to use the 
resin which can penetrate neither the water leading to corrosion, nor oxygen easily. As an example of 
such resin, what used the curing agent together is mentioned to urethane resin, such as an epoxy resin, 
and a modified epoxy resin, a moisture hardening mold, acrylic resin, polyester resin, acrylic silicon 
resin, epoxy silicon resin, and these resin. When water and oxygen leading to corrosion penetrate, the 
aluminum particle which constitutes a coating, zinc particles, or those alloy particles have the so-called 
sacrifice corrosion prevention operation corroded instead of being steel, and further, the corrosion 
product forms a precise coat and they have the effectiveness of preventing water and oxygen permeating 
a steel front face and contacting. 

[0009] In addition, 2-25-micrometer 5-15 micrometers are suitable for the mean particle diameter of 
these particles preferably. In the case of the alloy particle which uses the 10 - 200 mass section, zinc, or 
zinc as a principal component to the resin (and the curing agent) 100 mass section in the case of the 5 - 
800 mass section and the alloy particle which uses aluminum or aluminum as a principal component 
preferably, the 100 - 600 mass section is suitable for the loadings of these particles. In addition, an 
addition is in the inclination for the storage stability of an anticorrosive paint and the physical 
characteristic of various paint films to worsen, when rust-proofing nature is inadequate if fewer than said 
range, and it becomes an excess on the other hand. The thickness of an anticorrosive paint is desiccation 
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thickness and 30-80-micrometer 35-60 micrometers are suitable for it preferably. In addition, rust- 
proofing nature is inadequate in it being less than 30 micrometers, and when 80 micrometers was 
exceeded and it paints to a vertical plane on the other hand, since dripping and nonconformity, like 
become empty and desiccation tends to become slow arise, it is not desirable [ a coating ]. 
[0010] Next, the top coat used by this invention is explained. A top coat consists of various additives, 
such as resin, a pollution-free rust preventive pigment, a coloring agent and a solvent blended if needed, 
a silane coupling agent and also a dispersant, and an ultraviolet ray absorbent, an antimicrobial agent, a 
HAJIKI inhibitor. The gestalt of a coating asks neither a solvent system, nor a drainage system and a 
non-solvent system. The resin which is the binder which constitutes a coating needs to use resin with 
good weatherability. That is, the gloss retention 300 hours after an accelerated weathering test sunshine 
weather meter exposure is resin which forms 90% or more of paint film preferably 80% or more. Since 
milkiness, blistering, exfoliation, etc. arise in a paint film that gloss retention is less than 80%, it is not 
desirable. 

[001 1] As an example of resin, a curing agent is used together to chlorinated-rubber system resin, acrylic 
resin and polyester resin, urethane resin, acrylic silicon resin, a fluororesin, and these resin, and a curing 
agent is used together still more preferably to moisture hardening mold urethane resin, acrylic silicon 
resin, a fluororesin, and these resin, in order [ moreover, ] to raise the adhesion of a paint film as some 
resin in this invention — weight per epoxy equivalent — it is desirable preferably all the inside of resin, 
zero to 40 mass %, and to carry out 5-30 mass section concomitant use of the epoxy resin which has the 
bisphenol frame of 400 - 2000 g/eq, or the resin which denaturalized this epoxy resin with urethane 
resin, acrylic resin, rubber, a basic nitride, a polybasic acid compound, etc. preferably 120 to 5000 g/eq. 
[0012] In addition, an accelerated weathering test sunshine weather meter here is JIS. It is a weather 
meter with the actual outdoor exposure of the sunshine carbon arc LGT type specified by K5400, and 
correlation, and gloss retention is JIS. Extent of the survival of gloss calculated by the following formula 
from the 60-degree specular gloss specified by K5400 is said. 

Gloss retention = (gloss 300 hours after a sunshine weather meter exposure) initial gloss of xl00/ (%) 
Moreover, as a pollution- free rust preventive pigment which constitutes a coating, rust preventive 
pigments, such as aluminium phosphate, Tripoli aluminium phosphate, phosphoric-acid zinc, 
phosphorous acid zinc, the potassium hypophosphite, phosphorous acid calcium and phosphorous acid 
aluminum, phosphoric-acid zinc calcium, phosphoric-acid zinc aluminum, molybdic-acid zinc, 
molybdophosphoric acid zinc, molybdophosphoric acid aluminum, molybdic-acid calcium, and a 
hydrocalumite, are mentioned, and, as for these, a kind or two sorts or more of mixture is used. 
However, a chromium system and a lead system are not desirable from a toxic viewpoint. 
[0013] It blends, in order that these pollution-free rust preventive pigments may adjust the rate of 
dissolution of the particle in said anticorrosive-paint paint film and may raise rust-proofing nature by 
that cause over a long period of time, and the loadings are good 1 - 80 mass section and to carry out 5-60 
mass section addition preferably to the resin (and curing agent) 1 00 mass section. Rust-proofing nature 
tends to become inadequate under in 1 mass section. On the other hand, it is in the inclination for 
coating stability to worsen, 80 mass ******** case 

[0014] Specifically as a color pigment for performing coloring corresponding to want which constitutes 
a coating, pigments of each color usually used for coatings, such as green [, such as yellow pigments, 
such as red pigments, such as black pigments, such as white pigments, such as a titanium dioxide and a 
zinc oxide, carbon black and a graphite, a molybdate orange permanent carmine, and the Quinacridone 
red, kino free-wheel-plate RENI yellow, and permanent yellow, Phthalocyanine Green, and a copper 
phthalocyanine blue, ] and a blue pigment, are mentioned as a typical thing. Furthermore, an extender 
may also be used together. Although a color pigment changes also with the classes, it is appropriate for 
it to carry out 0.1-70 mass section addition to the resin 100 mass section. 
[0015] moreover, as a silane coupling agent which constitutes a coating Gamma- 

chloropropyltrimetoxysilane and vinyl trichlorosilan, Vinyltriethoxysilane, vinyltrimetoxysilane, a vinyl 
tris (beta-methoxyethoxy) silane, Gamma-methacryloxpropyl trimethoxy silane, beta-(3, 4- 
epoxycyclohexyl) ethyltrimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto 
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propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, N-beta-(aminoethyl) aminopropyl 
trimethoxysilane, gamma- YUREIDO propyl triethoxysilane, gamma- 

glycidoxypropylmethyldietoxysilane, gamma-glycidoxy propyl dimethyl, gamma-glycidoxy propyl 
dimethylethoxy silane, etc. are mentioned as a typical thing. 

[0016] A silane coupling agent compound-izes with the particle in said anti corrosive-paint paint film, it 
blends in order to raise the adhesion of an anticorrosive-paint paint film and a coloring top coat paint 
film, and as for the loadings, it is desirable 0-20 mass section and to carry out 1-5 mass section addition 
preferably to the resin (and curing agent) 100 mass section. In addition, loadings are in the inclination 
for 20 mass ******** and coating stability to fall. 25-35 micrometers is [ 20-40 micrometers of 
desiccation thickness ] suitable for the thickness of top coat preferably. Concealment nature and 
weatherability become being less than 20 micrometers inadequate. On the other hand, when 40 
micrometers was exceeded, and it becomes easy to produce foaming and poor hardening and paints to a 
vertical plane, nonconformity, like a coating hangs down arises. 

[0017] Next, the method of application of atmosphere corrosion resisting steel is described. The 
atmosphere corrosion resisting steel which float rust has generated on the front face is floated with a 
wire brush etc., and only rust is removed. In addition, although rust which fixed on the atmosphere- 
corrosion-resisting-steel front face, such as rust and a yellow stain, is satisfactory, a paint film floats, and 
float rust tends to exfoliate with rust, therefore needs to remove it as pretreatment. Subsequently, the 
above-mentioned anticorrosive paint is painted so that desiccation thickness may become 30-80 
micrometers with the means of a brush, a spray, a roller, etc., and it carries out a forced drying at air 
drying or the temperature of 1 00 degrees C or less. Subsequently, the above-mentioned top coat is 
painted so that desiccation thickness may be set to 20-40 micrometers with the same means, and it is 
dried similarly. 
[0018] 

[Example] Hereafter, an example explains this invention to a detail further. In addition, mass criteria 
show the "section" and"%" among an example. 

The outdoor exposure was carried out by no processing for example 15 years, and the wire brush 
removed float rust for the atmosphere-corrosion-resisting-steel (SMA400) front face specified to JIS 
G3141 of 3x100x300 (mm) which has float rust lightly. Subsequently, on this atmosphere-corrosion- 
resisting-steel front face, the following epoxy resin system anticorrosive paint was painted once so that 
it might become 50 micrometers of desiccation thickness, and it was made to season naturally for one 
day on it. Subsequently, on it, the following fluororesin system top coat is painted once so that it may 
become 35 micrometers of desiccation thickness, the seal of a rear face and the side face was carried out, 
and they were made to season naturally for seven days with epoxy resin coating. The weatherability and 
the anti-corrosiveness assessment result of the paint steel are shown in a table 1 . 
[0019] 

[Anticorrosive paint] 

<A base resin component> The epoxy resin solution notes 1 The 200.0 sections A zinc particle (mean 
particle diameter of 5 micrometers) The 800.0 sections A xylene The 75.0 sections The bisphenol A 
mold epoxy resin of the notes 1 weight per epoxy equivalent 450, solid content 70% <Curing agent 
component> Polyamide amineresin solution notes 2 The 101.6 sections Xylene The 172.4 sections 
Notes 2 amine ** 75 mgKOH/g, 65% [0020] of solid content 
[Top coat] 

<A base resin component> The fluororesin solution notes 3 The 153.8 sections Gamma- 
glycidoxypropyltrimetoxysilane The 6.4 sections Tripoli aluminium phosphate The 18.0 sections The 
Quinacridone red The 32.3 sections A xylene The 61.5 sections Hydroxyl value 45 mgKOH/g of notes 3 
resin, number average molecular weight 7000 Solid content 65% <curing agent component> 
hexamethylene di-isocyanate The 17.5 sections Butyl acetate The 53.5 sections [0021] After floating the 
same atmosphere-corrosion-resisting-steel front face as example 2 example 1 with a wire brush and 
dropping rust lightly, the following moisture hardening mold urethane resin system anticorrosive paint 
was painted once so that it might become 50 micrometers of desiccation thickness, and was made to 
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season naturally for one day. Subsequently, the fluororesin system top coat same on it as an example 1 is 
painted once so that it may become 35 micrometers of desiccation thickness, the seal of a rear face and 
the side face was carried out, and they were made to season naturally for seven days with epoxy resin 
coating. The weatherability and the anti-corrosiveness assessment result of the paint steel are shown in a 
table 1. 

[Anticorrosive paint] 

The xylene resin notes 4 The 39.0 sections The aromatic series poly isocyanate notes 5 The 91.0 
sections A zinc particle (mean particle diameter of 8 micrometers) The 770.0 sections Dehydrating agent 
Note 6 The 16.0 sections Xylene The 680.0 sections [0022] notes 4) Trade name [ by Mitsubishi Gas 
Chemical Industrial company ]; NIKANORU3L (a xylene/formaldehyde resins) 

notes 5) trade name [ by the Sumitomo Bayer urethane stock company ]; — Sumi Joule E — trade name 
[ by the 21-1 notes 6 Sumitomo Bayer urethane stock company ]; — an additive Tl (tosyl isocyanate) 
[0023] After floating the same atmosphere-corrosion-resisting-steel front face as example 3 example 1 
with a wire brush and removing rust lightly, the following epoxy resin system anticorrosive paint was 
painted once so that it might become 50 micrometers of desiccation thickness, and was made to season 
naturally for one day. Subsequently, on it, the following acrylic silicon resin system top coat is painted 
once so that it may become 35 micrometers of desiccation thickness, the seal of a rear face and the side 
face was carried out, and they were made to season naturally for seven days with epoxy resin coating. 
The weatherability and the anti-corrosiveness assessment result of the paint steel are shown in a table 1 . 
[Anticorrosive paint] 

<A base resin component> The epoxy resin solution notes 7 The 200.0 sections The aluminum paste 
notes 8 The 35.6 sections A mineral spirit The 200.0 sections The bisphenol A mold epoxy resin of the 
notes 7 weight per epoxy equivalent 210 100% of solid content The mean particle diameter of 12 
micrometers of a notes 8 aluminum particle, 75% [0024] of solid content 

<Curing agent component> Polyamide amineresin solution notes 9 The 102.8 sections Xylene The 69.6 
sections Notes 9 amine ** 255 mgKOH/g, 76% of solid content [Top coat] 

<A base resin component> The acrylic silicon resin solution notes 10 The 200.0 sections The acrylic 
modified epoxy resin notes 1 1 The 15.0 sections Phosphorous acid zinc The 8.0 sections Gamma- 
glycidoxypropyltrimetoxysilane The 10.5 sections Kino phthalein yellow The 32.0 sections Xylene The 
80.0 sections Acrylic resin containing a notes 10 alkoxy silyl radical Number average molecular weight 
10000, 50% of solid content Notes 1 1 hydroxyl-value 100 mgKOH/g, 100% [0025] of solid content 
<Curing agent component> Djibouti rutin JIRAURI rate The 12.8 sections Hexamethylene di-isocyanate 
The 1.5 sections Xylene The 80.0 sections [0026] The result of having performed assessment of 
weatherability and anti-corrosiveness is shown in a table 1 without removing wire brush float rust and 
painting the same atmosphere corrosion resisting steel as example of comparison 1 example 1 . 
In example of comparison 2 example 1 , the anticorrosive paint which does not contain zinc powder or an 
aluminium powder is used, a rust preventive pigment and the ****** resin system top coat which does 
not contain a silane coupling agent are painted further, and the result of having performed assessment of 
the weatherability of the paint steel and anti-corrosiveness is shown in a table 1 . 
[0027] 

Table 1 Weatherability, anti-corrosiveness assessment result and tint, gloss retention Tint Gloss 
retention notes 12 Weatherproof notes 13 Anti-corrosiveness notes 14 Example 1 Red 98 Fitness Fitness 
An example 2 Red 96 Fitness Fitness An example 3 Yellow 97 Fitness Fitness The example 1 of a 
comparison - - Whole surface rust After 48H Whole surface rust Example 2 of a comparison Red 95 
Failing mark rust After 300H Failing mark rust Note 12 Gloss retention 300 hours after a sunshine 
weather meter (%) 

notes 13) Outdoor-exposure one year Note 14 Salt spray test 800 hour [0028] In the example of this 
invention, it had the weatherability and anti-corrosiveness which were excellent even if it could color it 
the color of arbitration and rust other than float rust remained the passage clear also from a table 1 . On 
the other hand, rust all generated the non-painted example 1 of a comparison, and the example 2 of a 
comparison which does not contain a rusr-proofer. 
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[0029] 

[Effect of the Invention] The corrosion prevention of the atmosphere corrosion resisting steel of process 
saving which held rust-proofing nature and weatherability for a long period of time, and enabled 
coloring of arbitration farther by the approach of this invention becomes possible. 



[Translation done.] 
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